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used to LreaL other disorders invoh'ing lumens or lumen-like 
vessels in ihe body sucli as prostatitis, the dchvcry of cancer 
chcmothcrapeuUcs, and the site specific delivery of con- 
trolled release antibiotics for the treatment of pericarditis, 
myocarditis, or endocarditis. 

The present invention may also be used for delivering 
agenL<i to the myocardium which have cardioproieciive 
effects on myocardium exposed to a global or sub-global 
ischemic insult i.e. induced cardiologia during an "open 
heart" operation in which it is necessary to slop the heart and 
put the patient on cardiopulmonary bypass. Possible agcnis\ 
to be dciivcicd include heat-shock proteins, hormones, ATP 1 
and its biochemical precursors, glucose or other metabolic \ 
carbohydrates. The treatjnent can allow the heart to recover^ 
function quicker after rc-f)crfusjon by reducing the "myo- 
cardial stunning" (hat occurs due to global ischemia. 

The foregoing de.wiption of the preferred embodiments 
of the present invention has been presenled for purposes of 
illustration and description. The disclosed embodiments are 
not intended to be exhaustive or to limit the invention to the 
precise forms dij^closed, and obviously many modifications 
and variations are possible in light of ihr: above teachings. It 
is intended that the scope of the invention be defined by the 
following claims, including all equivalenL 

Wc claim: 

1. A method of treating a vessel having a vessel wall with 
an inner surface, the method comprising the steps of: 

insening a catheter having a vessel puncturing element 
disposed therein into a substantially tubular vessel; 

positioning the puncturing element at the site in the vessel 
to be treated; 

restraining said puncturing element such that it is main- 
tained in a retracted position; 

placing said puncturing clement in a puncturing position 
in which said pimcturing element is no longer 
restrained; 

said pimcoiring element auiomaiically moving in a direc- 
tion substantially non-parallel with respca to a portion 
of said catheter that contains said puncturing element 
when said puncturing element is no longer being 
restrained. 

2. The method of claim 1 further comprising the step of 
puncturing the vessel wall with the puncmring element at the 
site to be treated. 

3. The method of claim 2 further comprising the step of 
delivering via a delivery means a drug out.side of the inner 
surface of the vessel wall through the puncture in the vessel 
wall. 

4. The method of claim 3 wherein the step of delivering 
the drug comprises delivering the drug into the vessel wall. 

5. The method of claim 3 wherein the step of delivering 
the drug comprises delivering the drug to the outer- surface 
of the vessel wall. 

6. The method of claim 3 wherein the step of delivering 
the drug comprises delivery of the drug into tissue surround- 
ing the vessel wall. 

7. The method of claim 3 wherein the step of delivering 
the drug comprises the step of delivering a drug in a time 
release module. 

8. The method of claim 3 wherein the delivery means 
includes said puncturing clement having a dnjg delivery 
lumen and wherein the step of delivering the drug comprises 
delivering the drug through the drug delivery lumen. 

9. The method of claim 1 wherein said dnig comprises an 
antiproliferative drug for the treatment of resienosis. 

10. The method of claim 1 wherein said drug comprises 
an antiproliferative drug for the treatment of vascular dis- 
ease. 
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U. The method of claim 1 %Yhcrcm said drug comprises a 
specific inhibitor of cellular prolilcraiion. 

12. The method of claim 1 wherein said drug comprises 
a specifx inhibitor of Lhrombin, 

13. The method of claim 1 wherein said drug comprises 
a specific inhibitor of plaiel6ls. 

14. The method of claim 1 whcrdn said drug comprises 
a gcnelic raateriaL 

15. The method of claim 1 wherein said drug coniprises 
a genetic materia) that when incorporated into cells results in 
the expression of therapeutic materials. 

16. The method of claim I wherein said drug is incorpo- 
rated into a time released rnktrix. 

17. A method of treating a vessel having a vessel wall with 
an inner surface, the method comprising the steps of; 

inserting a catheter having a vessel puncturing element 
disposed therein into a substantially tubular vessel; 

positioning the puncturing element at the site in the vessel 
to be treated; 

inflating an iaQatablc compartment adjacent said p-nc- 
curing element to Iherciy apply an adjacent force 
adjacent said puncturing element to move said punc- 
turing element in a direction substantially non-parallel 
with respect to a portion of said catheter that contains 
said punauring dement, said adjacent force moving 
said puncturing element from a xetiactcd position to a 
puncturing position. 

18. The method of claim 17 further comprising the step of 
puncturing the vessel wall with the puncturing element, 

19. The method of claim 18 further comprising the step of 
delivering via a delivery means a dmg outside of the inner 
surface of the vessel wadl through the puncture in the vessel 
wall. 

20. Tlie method of claim 19 wherein the step of deUvering 
the drug comprises delivering the dmg into the vessel wall 

21. The method of claim 19 wherein the sicp of applying 
said force moves said puncturing clement a predetermined 
distance such that said drug is delivered to an outer surface 
of the vessel wall. ^ 

22. The method of claim 19 wherein the step of dcUvcring 
the drug comprises dcUvery of the drug into tissue surround- 
ing the vessel wall. 

23. The method of claim 19 wherein the step of delivering 
the drug comprises the step' of delivering a drug in a time 
release module. 

24. The method of claim 19 wherein the delivery means 
includes said puncturing clement having a drug delivery 
lumen and wherein the step of delivering the drug comprises 
delivering the drug llirougb the drug delivery lumen. 

25. The method of claim 17. whcrdn said compartment 
inflates a predciermined amount to move said puncturing 
element a predciermined distance. 

26. A diug deliver>' device for Creating a vessel having a 
vessel wall with an inner surface, the device comprising: 

an elongated catheter adapted to be inserted into the 
vessel; ^ 

said catheter comprising a puncturing element having a 
retracted position in which said puncturing element 
does not puncture said vessel wall, at least a portion of 
said puncturing element being housed in a portion of 
said catheter when said puncturing element is in said 
retracted position; 

a restraint that contacts and holds said puncturing element 
in said retracted position; 

said puncniring element hirther having a puncmring posi- 
tion in which said puncturing element engages and 



13 



13 



punc aires said vessel wall, said puncturing element 
being substanliaJly non-parallel with respect to said 
portion of said catheter when said puncruring element 
is in said puncturing position; 

said puncturing clement automatical ly moving from said 
reiracied position to said puncturing position when said 
rcstiaint is no longer being applied; and 

delivery means coupled to said calltcier and delivering a 
drug through a puncture in the vessel wall 

27. The device defined in claim 26 wherein: 

said puncturing element further comprises a puncturing 
lip for puncturing said vessel wall when said punctur- 
ing clement is in said puncturing position; and 

said catheter further comprises a window through which 
said punauring tip extends when said puncturing ele- 
ment is in said puncmring position. 

28. The device defined in claim 26 wherein said catheter 
further comprises: 

an inflatable balloon coupled lo said catheter, and 
an iiiflaliun lumen extending through said catheter for 
delivering inflation fluid to said balloon. 

29. The device defined in claim 26 wherein: 

said puncluiing clement further comprises an elongated 
shaft ha\ing a prowmal and a distal end and an inner 
shaft lumen, and a needle, attached lo said distal end of 
said shaft, having an inner needle lumen which is in 
fluid conimunicalion with said inner shaft lumen; and 

said delivery means comprises said inaer shaft lumen and 
said, inner needle lumen. 

30. The device defined in claim 29 wherein said needle 
further comprises a puncturing tip for engaging and punc- 
turing said vessel wall when said puncturing element is in 
said puncturing position. 

31. The device defined in claim 30 wherein said punc- 
turing lip includes an opening in communicadon with said 
inner needle lumen so IhaL fluid in said inner needle lumen 
can flow out of said tip opening. 

32. The device defined in claim 31 wherein said delivery 
means further comprises an injection device coupled ic said 
inner shaft lumen for injecting fluid through said inner shaft 
lumen. 

33. Tlie device defined in claim 30 wherein said punc- 
turing lip has a beveled edge for puncturing said vessel wall. 

34. The device defined in claim 26 wherein said punc- 
turing clement comprises a needle having a tip for punctur- 
ing said vessel wall. 

35. The device defined in claim 34 wherein: 

said needle is bent into a substantially U-shape when said 
puncturing element is in said retracted position; and 

said needle is extended out to form a predetermined angle 
when said needle is in said puncturing position. 

36. The device defined in claim 34 wherein: 

said needle is bent to a first predetermined angle when 
said puncturing elcmcni is in said retracted position; 
and 

said needle is extended out to form a second predeter- 
mined angle when said needle i.s in said puncturine 
position. 

37. The device defined in claim 34 wherein said needle is 
substantially parallel with said portion of said catheter when 
said needle is in said retracted position, said needle also 
being substantially non-paraJlel with said portion of said 
catheter when said needle is in said puncturing position. 

38. A drug delivery device for Ueating a vessel having a 
vessel wall with an inner surface, the device comprising: 
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an clone aied catheter adapted to be inserted into the 

vessel; 

said catheter comprising a.purxturing etemenl having a 
retracted position in which said puncturing clement 
dues no I piinciiire said vessel wajl, at least a portion of 
said puncturing element bsing housed in a poaion of 
said catheter when said puncturing elemeat is in said 
retracted position; 

said puncturing element further having a piiocturing posi- 
tion in which said puncturing clement eagages and 
punctures said vessel wall, said puncturing clement 
being substantially non-parallel with respect to said 
ponion of said catheter when said puncturing element 
is in said puncturing position; 

a movable surface comprising an inflatable compartment 
coupled to said catheter and adjacent said puncturing 
element to contact and move said puncturing element 
from said retracted position to said puncturing position 
when said movable surface is moved toward said 
puncturing element. 

39. Tbc device of claim 3H wherein said movable surface 
is moved toward said puncttiring element by inflating said 
inflatable compartnienl. 

40. Hie device of claim 38 further comprising delivery 
means coupled to said catheter for delivering a drug outside 
the innei- surface of the vessel wall through a punaurc in the 
vessel wall. 

41. The device defined in claim 40 wherein: 

said puncturing element further comprises a puncturing 
lip for punemring said vessel wall when said punctur- 
ing clement is in said puncturing position; and 

said catheter further comprises a window through which 
said puncturing lip extends when said puncturing ele- 
ment is in said puncturing position. 

42. The device defined in clam 40 wherein: 

said inflatable compartment comprises an inflatable bal- 
loon: and 

an inflation lumen extends through said catheter for 
delivering inflation fluid to said balloon. 

43. The device defined in claim 40 wherein: 

said puncturing element further comprises an elongated 
shaft having a proximal and a distal end and an iimcr 
shaft lumen, and a needle^ attached to said distal end of 
said shaft, ha\ing an inner needle lumen which is in 
fluid communication with said irmer shaft lumen; and 

said delivery means comprises said inner shaft lumen and 
said inner needle lumen. 

44. The device defined in claim 43 wherein said needle 
further comprises a puncturing tip for engaging and punc- 
turing said vessel wal) when said punemring element is in 
said puncturing position. 

45. The device defined in claim 44 wherein said punc- 
turing tip includes an opening in communication with said 
inner needle lumen su that fluid in said inner needle lumen 
can flow out of said tip opening. 

46. The device defined in claim 45 wherein said delivery 
means further comprises an injection device coupled to said 
inner shaft lumen for injecting fluid through said inner shaft 
lumen. 

47. The device defined in claim 46 wherein said punc- 
turing lip has a beveled edge for puncturing said vessel wall. 

48. The device of claim 40 wherein said drug comprises 
an antiproliferative drug fo: the treatment of restenosis. 

49. The device of claim 40 wherein said drug comprises 
an an Li proliferative drug for the LreaLracnt of vascular di.s- 
ease. 
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50. The device of claim 40 wherein said drug comprises 
a specific inhibitor of cellular prolifcralion. 

51. The device of claim 40 wherein said drug comprises 

a spedfic inhibitor of thrombin. 5 

52. Tlie device of claim 40 wherein said drug comprises 
a specific inhibitor of platelets. 

53. The device of claim 40 wherein said drug ujmpriscs 
a genetic material. 
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54. The device of claim 40 wherein said drug comprises 
a genetic materia] \hai when incorporaicd into cells results in 
the expression of therapeutic materials. 

55. The deWce of claim 40 wherein said drug is incorpo- 
rated into a time released matrix. 

56. The device defined in claim 38 wherein said punc- 
turing element comprises a needle having a tip for punctur- 
ing said vessel wall 

***** 
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57. An int^^ascular therapeutic catheter comprising: 
an elongate\teatheter body having a distal portion; 
a tissue pene^ating member disposed proximate the distal 

portion having a first non-penetrating position and a 
second tissue p^K^trating position; and 
an actuator member di^osed proximate the distal portion 
for moving the tissue^ignetrating member from one of - 
the first or second positions to the other of the first . 
or second positions, the acK^ator adding energy to the 
tissue penetrating member as t^ tissue penetrating 
member moves from the first posi^^on to the second 
position . ' 

58, An intravascular therapeutic catheter as in claim 57, 
wherein the actuator member comprises a balloon. 

An intravascular the rapeutic catheter as in claim 57, 
wherein the catheter body has a longitudinal axis, and 
the tissue penetrating member moves along a 
substantially lateral . path with respect to the axis. 



An intravascular therapeutic catheter as in claim 59, 

wherein the actuator member moves the tissue 

penetrating member a limited distance along the. lateral 
path . 

An intravascu lya^" tfer ^peutic catheter as in claim 57, 

wherein the a Ctuatg) r member moves the tissue 
penetrating membBr a limited distance , 

62. An intravascular tftgj^peu/tic catheter as in claim 57 
wherein the tissue piedety^ member includes a 
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plurality of needl\/P\ea|ch needle coupled to the 
actuator means for jp^ultaneous operation. 

63, An intravascular therapeutic catheter as in claim 62 




wherein each need^ gsf^he tissue penetrating member 
includes a tip, thet>4p beveled at an angle. 



J/^ , An intravascular therapeutic catheter as in claim 58 
further including : 
an inflation fluid source fluidly coupled to the balloon 



to fill the balloon, thereby adding energy to the 
tissue penetrating member. 

An intravascular therapeutic catheter as in claim 57 
wherein the tissue penetrating member is a single 
needle . 

3Je< An intravascular therapeutic catheter as in claim 

wherein the tissue penetrating member includes a tip 
beveled at an angle. 

67 . An ih^ravascular therapeutic catheter as in claim 57 
f urther\comprising 
a fluid delivery lumen located in the catheter body 
extending frb^n a proximal portion to a position 
proximate the t^sue penetrating member for delivering 
a fluid to the loc^ion of the tissue penetrating 
member 

An intravascular therapeutic catheter of claim &^ 
further comprising : 
a fluid delivery lumen located in the tissue penetrating 
member coupled to the fluid delivery lumen- located in 
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the catheter body for delivering a fluid through the 
tissue penetrating member. 



[A 

p^. An intravascular therapeutic catheter of claim 

wherein the tissue penetrating member is a single 
needle having a tip, whereby fluid is delivered from 
the needle tip. 

7 0, Ar\intravascular therapeutic catheter as in claim 57 
wherein : 

the tissue penetrating member is adapted for rotary 
motion \bout a pivot point between the first non- 
penetrating position and the second tissue penetrating 
position; a^id 

the second posi\ion is defined by maximum storage of 
energy in the t\ssue penetrating member thereby 
defining motion oyer a limited distance. 

J^. An intravascular therapeutic catheter of claim JJ^ 
wherein the actuator member . includes : 
an inflation source connected to an inflation balloon 
located proximate the tissue penetrating member at a 
position near the pivot point for moving the tissue 
penetrating member with respect to the catheter body 
whereby the penetrating member moves from the first 
position to the second position. 

22^ An intravascular therapeutic catheter as in claim 3^ 
wherein the actuator and the tissue penetrating member 
are integrally formed. 
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An intravascular therapeutic catheter as in claim ^ 
wherein the actuator and the tissue penetrating member 
are separate parts. 

74, An in^avascular therapeutic catheter comprising: 
an elongate catheter body having a distal portion; 

a^ tissue pe\etrating member disposed proximate the distal 
portion havsj-ng a first non-penetrating position and a 
second tissu\ penetrating position; and 

an actuator memb\r disposed proximate the distal portion 
for moving the \issue penetrating member from one of 
the first or sec\nd positions to the other of the first 
or second positionyg, the tissue penetrating member 
releasing stored entergy as the penetrating member 
moves from the f irsApbsition to the second position. 

75. An intravascular therapeutic catheter as in claim 74, 
wherein the first position of the penetrating member is 
a constrained position where the tissue penetrating 
member is located within aVconstraihing lumen, '.and 
wherein the second position\is an unconstrained 
position where the tissue penetrating member is not 
constrained by the constrainiAg l umen . 



An intravascular therapeutic catheter as in claim >97 
wherein the tissue penetrating member moves about a 
pivot point from the first position to the .second 
position . 

Jyf^. An intravascular therapeutic catheter as in claim 

wherein the tissue penetrating member moves from one of 
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the first or second positions to the other of the first 
or second positions about a pivot point. 



8. An rntravascular therapeutic catheter of claim 74 
wherein : 

the tissue pen^^ating member is adapted for rotary 
motion about a pi^vot point between the first non- 
penetrating positioK^and the second tissue penetrating 
position; and 

the second position is defiled by complete release of the 
stored energy thereby definih^ motion over a limited 
distance . \ 

y^. An intravascular therapeutic catheter of claim 
wherein the actuator member includes: 
a stylet connected to the tissue penetrating member at a 
position near the pivot point for moving the tissue 
penetrating member with respect to the catheter body 
whereby the penetrating member moves from the first 
position to the second position. 

>g^. An intravascular therapeutic catheter as in claim JJ^ 
wherein the actuator and the tissue penetrating member 
are integrally formed. 

An intravascular therapeutic catheter as in claim 
wherein the actuator and the tissue penetrating member 
are separate parts. 



82. An iirb^vascular therapeutic catheter comprising: 
an elongate^^c^^eter body having distal portion, and 



having an axis; 
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a ti^ue penetrating member disposed proximate the distal 
port\on having a first non-penetrating position and a 
seconoN^issue penetrating position and having a pivot 
point; arK 

an actuator member disposed proximate the distal portion 
for moving the^^^ssue penetrating member from one of 
the first or secon^^ositions to the other of the first 
or second positions aboUt: the pivot point. 




83. An intravascular therapeutic ca>theter as in claim 82, 
wherein the actuator member mov^eV^the tis>sue 
penetrating member from a constrain^g lumen, within the 
catheter , 

An intravascular therapeutic catheter as in claim 
wherein the actuator and the tissue penetrating member 
are integrally formed. 

An intravascular therapeutic catheter as in claim ^ 
wherein the actuator and the tissue penetrating member 
are separate parts. 



86. An ixtravascular therapeutic catheter comprising: 

an elongate catheter body having a distal portion and an 



axis ; 



a tissue penetra^ng member disposed proximate the distal 
portion having a^rst non-penetrating position and a 
second tissue penetra^ng position; and 

an actuator member dispose^Nproximate the distal portion 
for moving the tissue penetr^ing member from one of 
the first or second positions t^Nbhe other of the first 
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or second posr&j>Qns in a substantially lateral path 
with respect to the'^^^S^j^. 

i An intr avascular therapeutic catheter as in claim 
\ 

wherein -fc^e actuator member comprises a balloon located 
proximate th& tissue penetrating member. 

-k ' // 

^JT, An intravascular therapeutic catheter as in claim 
wherein the actuator member moves the tissue 
penetrating member a limited distance. 

3^ An intravascular therapeutic catheter as in claim .8^, 
wherein the actuator and the tissue penetrating member 
are integrally formed. 

§J?f\ An intravascular therapeutic catheter as in claim 

wherein. the actuator and the tissue penetrating member 
are separate parts. 

91. An V^itravascular therapeutic catheter comprising: 

an elong^e catheter body having a distal portion and an 
axis ; 

a tissue penetrating member, disposed proximate the distal 
portion havingN^ first non-penetrating position and a 
second tissue pe^n^rating position; and 
an actuator member disused proximate the distal portion 
for moving the tissue p^etrating member a limited 
distance from one of the fi^rst or second positions to 
the other of the first or secx?nd positions. 

An intravascular therapeutic catheter as in claim ^jr^ 
wherein the actuator member comprises a balloon located 
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on the catheter body proximate the tissue penetrating 
member. 




An intrava^ular therapeutic -catheter as in claim 91, 



wherein the 



aclsij 



ator member moves the tissue 



penetrating member^a^ong a lateral. path with respect to 



a longitudinal axis of T!J:ie^ catheter body. 

y^. An intravascular therapeutic catheter as in claim 
wherein the tissue .penetrating member comprises a 
single needle . 



95, An intravascular therapeutic catheter as in claim 91, 
wherein qhV ^ti^ue penetrating member comprises a 
plurality 



1) 




;^n^eedles . 



An intravascular therapeutic catheter as in claim 
wherein the tissue penetrating member is heated. 



97. An intravascular therapeutic catheter as in claim 91, 
wherein the\^issue penetrating member is cold.. 

An intV avasc ular therapeutic catheter as in claim xgl, 
wherein ^ tt\Q. t^issue. penetrating member is adapted .for 
vibratio f| , aAd whereby vibration of the needle 
facilitates theh^ py . 



An intravascular therapeutic catheter as in claim 
further comprising 
a fluid delivery lumen located in the catheter body 

extending from a proximal portion of the catheter body 
to a position proximate the tissue penetrating member 
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for delivering a fluid to the location of the tissue 
penetrating member . 

3J>9-7 An intravascular therapeutic' catheter as in claim 
wherein the tissue penetrating member comprises a 
needle having a tip, the tip being beveled to 
facilitate tissue puncture. 

An intravascular therapeutic catheter as in claim ^ 
wherein the actuator and the tissue penetrating member 
are integrally formed. 

y?fl. An intravascular therapeutic catheter as in claim ^ 

wherein' the actuator and the tissue penetrating member 
are separate parts. 

103. A rf^thod for treating cardiac tissue comprising the 
stepX of : 

providing^ an intravascular therapeutic catheter having an 
elongatg\ catheter body, an actuator and a tissue 
penetratiXg member disposed proximate a distal portion - 
of the catheter body, the tissue penetrating member 
having a firs^ non-penetrating position and a second 
tissue penetratsj-ng positions- 
navigating the catheter through vasculature to a 

treatment site; anc 
adding energy to the taSgsue penetrating member to move 
the tissue penetrating\member from the first position 
to the second position, 

^k&f^, A method for treating cardiac . tissue as in claim ^ 
wherein the catheter further comprises -'an actuation - : 
balloon located proximate the tissue penetrating member 
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for moving the tissue penetrating member; and wherein 
energy is added to the tissue penetrating member by 
inflating the actuation balioon. 

LQrEr^, A method for treating cardiac tissue as in claim J^-Q^ 
wherein the tissue penetrating member is movable along 
a substantially lateral path with respect to a 
longitudinal axis of the catheter body from the first 
position to the second position. 

to) jOl, 

A method for treating cardiac tissue as in claim \Rr^ 

wherein the penetrating member is movable a limited 
distance along the lateral path. 

yyf . A method for treating cardiac tissue as in claim 

wherein the tissue penetrating member is movable a 
limited distance from the first position to the second 
position . 

lXlg< A method of treating cardiac tissue as in claim y$fT 

wherein the actuator and the tissue penetrating member 
are integrally formed . 

A method of treating cardiac tissue as in claim LQ-B^ 
wherein the actuator and the tissue penetrating member 
are separate parts. 



110, A metW^ for treating cardiac tissue comprising the 
steps of: 

providing an in^^yascular therapeutic catheter having an 
elongate catheterN^^ody , an actuator and a tissue 
penetrating member di^^osed proximate a distal portion 
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of the catheter body^ the tissue penetrating member 

having a fi^t non-penetrating position and a second 

tissue penetra^ng position; 
navigating the catheXgr through vasculature to a 

treatment site; and 
releasing energy from" the ^^sue penetrating member to 

move the tissue penetrating^sQember from the first 

position to the second position^ 



>3rir'. A method for treating cardiac tissue as in claim 

wherein the intravascular therapeutic catheter further 
comprises a restraint located proximate the tissue 
penetrating member for retaining the tissue penetrating 
member in the first position; and wherein energy is 
released from the tiss.ue penetrating member by moving 
the tissue penetrating member relative to the 
restraint . 

Irj-g^ A method for treating cardiac tissue as in claim j?4ri^ . 
wherein the tissue penetrating member is movable about 
a pivot point from the first position to the second 
position, whereby 'the tissue penetrating member moves 
about the pivot point .^from the first position to the 
second position upon releasing energy from said tissue 
penetrating member. 

IIX A method for treating cardiac tissue as in claim jjrO- 
wherein the tissue penetrating member is movable about 
a pivot point from the first position to the second 
position, whereby the tissue penetrating member moves 
about the pivot point from the first position to the 
second position upon releasing energy from said tissue 
penetrating member. . 
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jrjr4^ A method of treating cardiac tissue as in claim 

wherein the actuator and the tissue penetrating member 
are integrally formed. 

A method of treating cardiac tissue as in claim ^rjrO^ 
wherein the actuator and the tissue penetrating member 
are separate parts. 

' ^ 116. A method for treating cardiac tissue comprising the 
stepsy of : 

providing^ an intravascular therapeutic catheter having an 
elongat^ catheter body, an actuator and a tissue 
□i - \ penetrati\g member disposed proximate a distal portion 

of the catheter body, the tissue penetrating member 
rU having a pivOj: point, a first non-penetrating position 

ui and a second t\ssue penetrating position; 

navigating the catft^ter through vasculature to a 

treatment site; am 
moving the tissue penetrating member from one of the 
fy first or second pos.it\ons to the other of the first or 

•'^-f second positions about \he pivot point. 

117. A method for treating cardx^c tissue as in claim 116 
wherein the tissue penetrati\g member is restrainable 
in ^a restraint '^lumen^- and wherein the step of moving 
the tissue - penetrating member further comprises moving 
the tissue penetrating- member from, the restraint lumen 
whereby the tissue penetrating memb\r moves from one of 
the first or second positions to the yther of the first 
or second positions about the pivot pooSpt . 
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-MrgT A method of treating cardiac tissue as in claim ^rjrg" 

wherein the actuator and the tissue penetrating member 
are integrally formed. 

4jr»r A method of treating cardiac tissue as in claim tiTb 

wherein the actuator and the tissue penetrating member 
are separate parts. 

A mejihod for treating cardiac tissue comprising the 
steps\of : 

providing\an intravascular therapeutic catheter. having an 
elongates, catheter body, an actuator and a tissue 
penetrating member disposed proximate a distal portion 
of the catXeter body, the tissue penetrating member 
having a firgt non-penetrating position and a second 
tissue penetrating positions- 
navigating the catheter through vasculature to a 

treatment site; >and 
moving the tissue penetrating member from one of the 

first or second pos\tions to the other of the first or 
second positions in a\substantially lateral path with 
respect to a longitudinal axis of the catheter body. 

in 

-jrgirr A method for treating cardiac tissue as in claim l2jy 
wherein the catheter further comprises an actuation 
balloon located proximate the tissue penetrating 
member; and wherein the step of moving the tissue 
penetrating member is performed by inflating the 
actuation balloon. 

4^g-T A method for treating cardiac tissue as in claim ^Org-e- 
wherein the tissue penetrating member is moved a 
limited distance along the substantially lateral path. 
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wherein the actuator and the tissue penetrating member 
are integrally formed. 

\2A< A method of treating cardiac tissue as in claim jrZD 

wherein the actuator and the tissue penetrating member 
are separate parts. 

125. A met\od for treating cardiac tissue comprising the 
steps cy^: 

providing a\ intravascular therapeutic catheter having an 
elongate ca^iheter body, an actuator and a tissue 
penetrating member disposed proximate a distal portion 
of the catheteX body, the tissue penetrating member 
having a first nOsp-penetrating position and a second 
tissue penetratingNposition; 

navigating the cathete\ through vasculature to a 
treatment site ; and \ 

moving the tissue penetrating member a limited distance 
from one of the first or Xecond positions to the other 
of the first or second posi\ions. 

,L2-6*. A method for treating cardiac tissue as in claim X25r 
wherein the catheter further comprises an actuator 
balloon located proximate the tissue penetrating 
member; and wherein the step of moving the tissue 
penetrating member is performed by inflating the 
actuation balloon. 



tX^- A method for treating cardiac tissue as in claim 

wherein the tissue penetrating member is moved along a 




lateral path with respect to a longitudinal axis of the 
catheter body. 

3rg-&" A method of treating cardiac tissue as in claim 

wherein the actuator and the tissue penetrating member 
are integrally formed. 

jrg^ A method of treating cardiac tissue as in claim >L2-§^ 

wherein the actuator and the tissue penetrating member 
are separate parts. 

1 30. A method for treating cardiac tissue comprising the 
steps\of : 

providingVn intravascular catheter of the type having an 
elongate \atheter body and a tissue penetrating member 
disposed proximate a distal portion of the catheter 
body, the penetrating member having a first non- 
penetrating posyLtion and a second tissue penetrating 
position; 

navigating the cathe^r through vasculature to a 

treatment site; 
moving the tissue penetrating member from one of the 

first or second positio\s to the other of the first or 
second positions; and 
delivering a drug to the trea\ment site wherein the drug 
is selected from the group c\nsisting of: a peptide, a 
protein and a fragment thereoj 



131. A method for/^\ea^inQ cardiac tissue as in claim 130, 




132. A method fb^ treating cardiac tissue comprising the 
steps of: 
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providiVg an intravascular catheter of the type having an 
elongai>^ catheter body and a tissue penetrating member 
disposed^^roximate a distal portion of the catheter 
body, the penetrating member having a first non- 
penetrating poXition and a second tissue penetrating 
position; 

navigating the cathet^ through vasculature to a 

treatment site; 
moving the tissue penetra^ng member from one of the 

first or second positions\to the other of the first or 

second positions; and 
delivering a drug comprising a \enetic material to the 

treatment site, 



133 . A method for treating cardiac tisVe as in claim 131 
_ , — - 

wherein -^tlie genetic material when \ncorporated into 
the tissue, ' results in the expressior\ of therapeutic 
materials . 

1.34^. A method of treating cardiac tissue as in claim 4^ 

wherein the cardiac tissue comprises ischemic tissue. 

Xi^. A method of treating cardiac tissue as in claim 
wherein the cardiac tiss u e comprises an artery. 

,13^. A method of treating cardiac tissue as in claim i-^ 
wherein the artery is subject to stenosis or 
restenosis . 

ydT. A method of treating cardiac tissue as in claim 13^ 
wherein the cardiac tissue is subject to 
atherosclerosis . 
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A method of treating cardiac tissue as in claim ■jrj-g- ^ 
wherein the cardiac tissue is diseased. 



139. A method of treating cardiac tissue as in claim 132 
wherein\the drug is delivered outside the wall of 'a 
coronary Vessel . 

140. A method fo\ treating cardiac tissue comprising the 
steps of: 

providing an intNpavascular catheter of the type having an 
elongate catheter body and a tissue penetrating member 
disposed proxima^te a distal portion of the catheter 
body, the penetrating member having a first non- 
penetrating positApn and a second tissue penetrating 
position; 

navigating the catheteV through vasculature to a 

treatment site; 
moving the tissue penetrating member from one of the 

first or second positiO^^ns to the other of the first or 

second positions; and 
delivering a drug to the treatment site wherein the drug 
■ is selected from the groiip consisting of: heat shock 

protein, a hormone, ATP, An ATP precursor, glucose, and 

a metabolic intermediate . 



141 . A method for t 
wherein the d 





diac tissue as in claim 140, 
es a cardioprotective effect. 



142. A meth^ for treating cardiac tissue comprising the 
steps of: X. 

providing an intravascular catheter of the type having an 
elongate cathet^ body and a tissue penetrating member 
disposed proximateN^ distal portion of the catheter 



bodyA the penetrating member having a first non- 
penetiyating position and a second tissue penetrating 
positio^; 

navigating iN^e catheter through vasculature to a 

treatment ssj^te; 
moving the tissue penetrating member from one of the 

first or secon\,d positions to the other of the first or 

second position^; and 
delivering a drug Comprising glycoprotein or a fragment 

thereof to the treatment site. 

143. A method for -treatikg cardiac tissue comprising the 
steps of: \ 

providing an intravascular catheter of the type having an 
elongate catheter bodW a tissue penetrating member 
disposed proximate a dAstal portion of the catheter 
body, the penetrating member having a first non- 
penetrating position and\ a second tissue penetrating 
position, and further having an actuator member 
disposed proximate a distal portion of the catheter 
body for moving the tissueXpenetrating member from one 

. of the first or second pdsiVions to the other of the 
first or second positions; \ 

navigating the catheter thrpugh\ vasculature to a 
treatment site; \ 

actuating the tissue penetrating! member whereby the 

tissue penetrating member moves from one of the first 
or second positions to the oth^r of the first or second 
positions; and \ 

delivering a drug to the treatment \site wherein the drug 
is selected from the group consisYing of: a peptide, a 
protein and a fragment thereof. \ 
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1 3^ A^^ 

t-^. A method of treating cardiac tissue as in claim 

wherein the actuator 'and the tissue penetrating member 
are integrally formed'. 

A method of treating cardiac tissue as in claim 2^ 

wherein the actuator and the tissue penetrating member 
are separate parts. 

146. A method for tr>g^ng/ pd^diyb tissue as in claim 143, 
wherein the/ ^^ptideX proj^in or fragment thereof is 
recombinants, 



A Xethod for treating cardiac tissue comprising the 





steps\ of : 

providingNgn intravascular catheter of the type having an 
elongate o^theter body, a tissue penetrating member 
disposed proximate a distal portion of the catheter 
body, the pene^ating member having a first non- 
penetrating posi^on and a second tissue penetrating 
position, and further having an actuator member 
disposed proximate a distal portion of the ^catheter 
body for moving the tissue penetrating member from one 
of the first or second posis^ions to the other of the 
first or second positions;, 
navigating the catheter through v^culature to a 

treatment site; 
actuating the tissue penetrating membeX whereby the 

tissue penetrating ^member moves from age of, the first 
or second positions to the other of the Xi^st or second 
positions; and 
delivering a drug comprising a genetic materialN;o the 
treatment site. 
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JL4^, A method of treating cardiac tissue as in claim 147 

wherein the actuator and the tissue penetrating member 
are integrally formed. 



. A method of treating cardiac tissue as in claim 147 
wherein the actuator and the tissue penetrating member 
are separate parts. 



yBfr. A method for treating cardiac tissue as in claim 147 
wherein the genetic material, when incorporated into 
the tissue, results in the expression of therapeutic 
materials . 

151. A met^^iod for treating cardiac tissue comprising the 
steps \f : 

providing \n intravascular catheter of the type having an 
elongate Xgtheter body, a tissue penetrating member 
disposed proximate a distal portion of the catheter 
body, the pe\etrating member having a first non- 
penetrating position and a second tissue penetrating 
position, and further having an actuator member 
disposed proximat\ a distal portion of the catheter 
body for moving th^ tissue penetrating member from one 
of the first or secoWd positions to the other of the 
first or second positiSpns; 

navigating the catheter tnsrough vasculature to a 
treatment site; \ 

actuating the tissue penetraMng member whereby the 

tissue penetrating member m\yes from one of the first 
or second positions to the o1^er of the first or second 
positions; and \ 
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delivering a drug to the treatment site wherein the drug 
is selected froX the group consisting of: heat shock 
protein, a hormonby ATP, an ATP precursor, glucose, and 
a metabolic intermeo^sate . 

\ 

152. A method of treating cardiac tissue as in claim 151 

wherein the actuator and the tissue penetrating member 
are integrally fckrmed. 



153. A method of >tfrei 



^tissue as in claim 151 



wherein t>fe actuator\and the Uissue penetrating member 



are separate parts 



154. A methdd for treating cartcdiac tissue as in claim 151, 
wherein the drug provides\a cardioprotective effect. 



^55. A methc^- for treating cardiac tissue comprising the 



steps of^ 

providing an intravascular catheter of the type having an 
elongate catheter body, a tissue penetrating member 
disposed proximate a distal portion of the catheter 
body, the penetrating member having a first non- 
penetrating position and a second tissue penetrating 
position, and -further having an actuator member 
disposed proximate a distal portion of the catheter 
body for moving the tissue penetrating member from one 
of the, first or second pos\tions to the other of the 
first or second positions; 

navigating the catheter through vXsculature to a 
treatment site; 

actuating the tissue penetrating membeg; whereby the 

tissue penetrating member moves from Oj:ie of the first 
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or second positions to the other of the first or second 
positions; and 

delivering a drug comp^^ising a glycoprotein or a fragment 
thereof to the treatmeh<t site 




156. A method of treating cardiac tissue as in claim 155 
wherein the actuitor and the tissue penetrating member 
are integrally fArmed. 

157. A method of treatling cardiac tissue as in claim 155 
wherein the actuattor and the tissue penetrating member 
are separate part! 

158. A method for^^eafting Cardiac tissue as in claim 155^ 
wherein tt>e drug i\s ^combinant, 



159. A metXod for trea/ing cardij 



le as in claim 142^ 



160. 


A rc^ethod of 


treating 


cardiac tissue as in claim 132 




wherein the 


cardiac • 


pissue compmses pericardium. 


161. 


A method of 


treating 


pardia^ tissue as in claim 132 




wherein the 


cardiac 


tAssiLe comprises endocardium. 


162. 


A method, of 


treating 


ea^rdiac tissue as in claim 132 




wherein the 


cardiac 


tissue comprises myocardium. 





